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Otariodibacter oris and Bisgaardia Genomospecies 1 Isolated from
Infections in Pinnipeds

Mie Johanne Hansen,"” Mads Frost Bertelsen,"® Martha Ann Delaney, Vanessa Ashley Fravel,’
Frances Gulland,® and Anders Miki Bojesen® 'Center for Zoo and Wild Animal Health, Copenhagen Zoo,
Roskildevej 32, 2000 Fredetiksberg, Denmark; 2Department of Veterinary Disease Biology, Faculty of Health and
Medical Sciences, University of Copenhagen, Stigboejlen 4, 1870 Frederiksberg C, Denmark; *The Marine
Mammal Center, 2000 Bunker Road, Fort Cronkhite, Sausalito, California 84965-2619, USA; *University of llinois,
Zoological Pathology Program, Loyola University Medical Center, 2160 South First Avenue, Maywood, liinois
60153, USA; *Corresponding author (email: mib @ zoo.dk)

ABSTRACT: We document the first associations  oral cavity of healthy sea Hons (Otariinae),
of two recently described species of Pasteurel-  fur seals (Arctocephalinae), and walruses

laceqe hacteria with lesions in wild pinnipeds (Odobenidae; Hansen et al., 2012a: Han-
in rehabilitation. Samples were collected from ‘ g v
sen et al., 2012h).

nine lesions in four California sea Hons )
{Zalophus californianus) and two Pacific harbor Pasteurellaceae have been associated
seals (Phoca wvituling) during necropsy or with bite-wound infections in apimals
admission examinations at a rehabilitation and humans, often resulting in generalized
i:amhty,m]ﬂfrthem (-ﬁhﬂt)};‘mg' SF_’VZH iﬂgte;’;?” infections (Holst et al., 1992; Smith et al.,
aceae isolates were identified using phenotypic . ) .

tests and partial rpoB gene sequencing, Six 2900)‘ leen _thdt both O. oris and
strains of Otariodibacter oris were isolated Bisgaardia species are part of the normal
from California sea lions. Otariodibacter oris  oral microflora in pinnipeds, it is likely
was isolated in pure culture from four abscess-  that these bacteria can cause infection
es, an affected lymph node, and a bone lesion through bites from these animals. Bisgaar-

consistent with osteomyelitis. Otariodibacter dia hudsonensi . tly isolated f
oris was also cultured with Arcanobacterium t ensts was recently 1solated trom

phocae and B-hemolytic streptococci. A pure  anl infected seal bite in a human (Sundeep

culture of Bisgaardia genomospecies 1 was and Cleeve, 2011). We investigated the

obtained from an abscess in a harbor seal. This  role of Pasteurellaceae bacteria in the

is the first time, to our knowledge, that O. oris

has been associated with infection. Isolation of

these bacteria in pure culture from abscesses

and osteomyelitis strongly indicates a patho- We used BBL culture swabs (BD

genic potential of this organism. Likewise, the Biosciences, Le Point de Claix, France) to

isolation of Bisgaardia genomospecies Lin pure  collect samples opportunistically during

Cmtmﬁ from an abscess in a harbor seal implies |, cropsy or admission examinations of four K

Ldgt;ty;mr ds:  Bisgaardia, California sea California sea lions ctmd twa, Pacific harbor

lion, harbor seal, infection, Otariodibacter Sedls at The Marine Mammal Center

oris, Pasteurellaceae, pinnipeds. {ITMMC; Sausalito, California, USA) in .

June 2011. Stranded pinnipeds were eval- .

Bacterial infections commonly cause uated as described by Greig et al. {(2005)

morbidity and mortality in pinnipeds as and examined clinically before sampling, ‘

primary and secondary pathogens (Hig- Case 1: A female, California sea lion s

gins, 2000; Dunn et al., 2001). Recently, a  yearling was found outside of typical sea

new genus consisting of one species, lion habitat, with reduced use of the hind ‘

Bisgaardia hudsonensis, and one geno- flippers, moderately underweight, and +

mospecies, Bisgaardia genomospecies 1, multiple subcutaneous abscesses. An ab-

was isolated from healthy and diseased scess was sampled on arrival at TMMC.

seals (Phocidae; Foster et al., 2011, Case 2: A female Caltfornia sea lion was

Hansen et al., 2012a). Bacteria belonging found emaciated and lethargic with an

to a new genus consisting of one species, abscess on the right hind flipper. A sample

Otariodibacter oris, were isolated from the was collected from the abscess.

etiology of abscessation and disseminated
infection in six pinnipeds.
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Case 3: A female, California sea lion
yearling was found lethargic and in renal
failure and was euthanized because of
poor prognosis. The major necropsy find-
ings were multifocal, cutaneous and sith-
cutaneous abscesses, .5—1 ¢m in diame-
ter, on the abdomen and hind flippers,
one of which was sampled. The kidneys
were bilaterally swollen with gross changes
typical of leptospirosis (Greig et al., 2005),
the spleen was congested, and the liver
was friable.

Case 4: A subadult, male California sea
lion was found mildly underweight with an
injury to the left front flipper. The animal
died after arrival at TMMC, and at
necropsy, 75% of the left front {flipper
was necrotic with exposure of muscle and
bones. The chest had a 30-cm-diameter,
subcutaneous abscess with abundant red/
brown, malodorous, purulent fluid.

The sternum was fractured and had
lesions consistent with osteomyelitis adja-
cent to the third and fourth ribs, with
surrounding soft tissue necrosis. The
third-seventh right ribs were fractured
close to the sternal attachinents and the
right axillary lymph node was enlarged
with central necrosis. The liver was friable,
and the kidneys and lungs were enlarged
and edematous. Swab samples were col-
lected from the abscess on the chest, the
left subscapular lymph node, and from the
affected sternum.

Case 5: A female, harbor seal pup found
obtunded on a beach was dead on arrival
at TMMC. At necropsy, skeletal muscle of
the left shoulder region contained a 30-
cem-diameter abscess with central, brown/
pale-green, purulent material, and the
associated scapula-humeral joint was ne-
crotic. In the right hind flipper, from the
tarsus to the stifle, soft tissues and joint
spaces contained pale-green, purulent
fluid. The lungs were edematous with
multifocal, necrotic foci, and the lateral
and medial lobes of the liver had large
regions of necrosis. Swab samples were
collected from the left shoulder abscess
and affected joints in the left hind flipper.

Case 6: A male, harbor seal pup was
found lethargic and underweight with an
umbilical abscess that was sampled.

Swabs were kept in Stuart liquid
medium (BD Biosciences) at 5 C for up
to 6 hr before plating on 5% bovine blood
agar (Hardy Diagnostics, Santa Maria,
California, USA). Blood agar plates were
incubated aerobically in sealed, plastic
bags for 24 hr at 37 C. Colonies typical
of Pasteurellaceae were subcultured and
characterized as described (Christensen
et al., 2007).

The Easy-DNA kit {Invitrogen, Carls-
bad, California, USA) was used for DNA
isolation according to the manufacturer’s
instructions. The partial rpoB gepe se-
quence was obtained from seven isolates
(Table 1), as reported previously (Korezak
et al., 2004). Sequencing was performed
by Macrogen (Gasan-dong, Seoul, Korea).
Resulting sequences were compared with
existing gene sequences in GenBanl using
BLAST {Benson et al, 2007). Pairwise
comparisons were performed in the pro-
gram WATER included in EMBOSS
{Rice et al., 2000;.

Five isolates (Table 2} were tested for
antimicrobial susceptibility using a micro-
broth dilution assay, Sensititre COM-
PANI1F (Trelk Diagnostic Systems Inc.,
Waestlake, Ohio, USA) as described by the
manufacturer and in accordance with
recommendations of the Clinical and
Laboratory Standards Institute (CLSI,
2008). The inocula weré prepared  in
veterinary fastidious medium (VMF). His-
tophilus somni ATCC 700025 was includ-
ed as control,

Results for the six cases are listed in
Table 1. This is the first isolation of O. oris
from lesions, to our knowledge. The
finding of the bacteria in pure culture
from abscesses and osteomyelitis indicates
that . oris can cause soft tissue and bone
infections. Likewise, because Bisgaardia
genomospecies 1 was isolated in pure
culture from an abscess in a harbor seal,
it is very probable that it was the cause of
the lesion.




r seal pup was
rweight with an
- sampled.
Stuart liquid
) at 5 C for up
% bovine blood
., Santa Maria,
war plates were
sealed, plastic
Colonies typical
ubcultured and
> (Christensen

vitrogen, Carls-
s used for DNA
- manufacturer’s
rpoB geme se-
1 seven isolates
viously (Korczak
was performed
r, Seoul, Korea).
- compared with
. GenBank using
2007). Pairwise
ned in the pro-
1 in EMBOSS

were tested for
y USig a micro-
=nsititre COM-
c Systems Inc.,
lescribed by the
ccordance  with
e Clinical and
nstitute (CLSI,
re prepared in
um (VMFE), His-
)25 was inchud-

es are listed in
olation of Q. oris
nowledge. The
in pure culture
nyelitis indicates
tissue and bone
ause Bisgaardia
solated in pure
n a harbor seal,
was the cause of

Site of isclation

rivm phocae and B-hemolytic streptococci.
Abscess on right hind flipper, pure culture.

pure culture.
Abscess, Arcanobacterium phocae, pure culture.

Streptococcus.
Abscess chest, pure culture.

Subcutaneous abscess, mixed culture with Arcanobacte-
Dermal abscess, mixed culture with B-hemolytic

Lymph node subscapularis (left side), pure culture.

Osteomyelitis in sternum, pure culture.
Pacific harbor seal  Abscess in the left shoulder, pure culture.

Host
Pacific harbor seal ~ Abscess in left hind flipper, B-hemolytic streptococci,

Pacific harbor seal

California sea lion
California sea lion
California sea lion
California sea lion
California sea lion
California sea lion

98%
98%
97%
97%
97%
97%
99%

rpoB similarity

Fasteurellaceae taxon  with type strain

Otariodibacter oris
Ctariodibacter oris
Otariodibacter oris
Otariodibacter oris
tariodibacter oris
Otariodibacter oris
Bisgaardia
genomosp. I

Not Pasteurellaceae
Not Pasteurellaceae

S 2132

Animal 1D
CSL 9959
CS81 9970
CSL. 9962
CSL 9971
CSL 9971
C8L 9971
HS 2177

HS 2177

g

Strain ID
KCE94689
KC594691
K(C594692
Vimana
K(C594690
Vimana2
KC5h94693
None
None

2

Strain

FPasteurellaceae strains isclated from infections in California sea lions (Zalophus californianus), and Pacific harbor seals (Phoca vitulina) at a rehabilitation

facility in California, USA, June 2011.
Egwene2
Mandarainl
Sharla
Vimanal
Vimana,
Vimama3
Macsuel
Macsued
Mike2

3
4
6

TapLE 1.
Case no.
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The three isolates obtained from differ-
ent lesions in one sea lion {case 4) showed
100% rpoB similarity within the group,
but only 96% similarity with the O. oris
strain isolated from the oral cavity of that
animal, indicating that the bacteria in the
lesions did not spread from the oral cavity
flora. Likewise, the four other strains
isolated from abscesses, only showed 96—
97% similarity with the strain isolated
from the oral cavity of the host animal.
Because O. oris and Bisgaardia spp. are
part of the normal microflora in the oral
cavity of these animals (Hansen et al.
2012a), it is likely that the bacteria were
transferred through a bite from an animal
of the same species.

Given these findings, it is surpnsmg3 r that
Bisgaardia spp. and O. oris are not reported
more frequently from infections in pinni-
peds. However, Pasteurellaceae are fastidi-
ous bacteria, and often require specific
growth factors outside the host (Schwarz,
2008). Often primary plates in diagnostic
laboratories are incubated aerobically or
anaerobically, but not in a plastic bag or
other conditions that provide a higher COq
concentration and humidity favoring
growth of Pasteurellaceae. Thereflore, it is
likely that Pasteurellaceae often fail to grow
during routine diagnostics. Also, our results
indicate that Bisgaardia spp. and O. oris are
often found in mixed cultures; thus, other
bacterial growth may be detected that could
be attributed as the caus: ative agent.

In the literature dcscribmg infections in
pinnipeds, methods for identifying patho-
gens are often not stated (Howard et al.,
1983) or are based on phenotypic charac-
ters without genotypic confirmation
(Thornton et al., 1998; Dunn et al,
2001). Also, Analytical Profile Index kits
(API} that are used in wmany diagnostic
laboratories have misidentified Pasteurel-
laceae (Collins et al., 1981), and the API
databases contain few Pasteurellaceae,
most of which are associated with human
infections.

For the above reasons, it is likely that O.
oris and Bisgam‘dia Spp. are common
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Tarir 2. Results of investigation of antimicrobial susceptibility of Pasteurellaceae solated from California
sea lions (Zalophus californianus) and Pacific harbor seals {Phoca wvituling} at a rehabilitation facility in
California, USA, June 2011, The ninimal inhibitory concentration (MIC) values are given for four
Otariodibacter oris strains {(Vimana2, Sharla, Fgwene, and Mandarain) and one Bisgaardia genomospecies
1 {Macsuel).®

Dilution range {ul/mL)

Agent {Dilution vange, pl/mL})

L 2 4

Ammnikacin {4-32)
Ampiciltin {0.25-16) x 1 3
Cefazolin (4-16) 4/x
Cefovecin (0.25-8} Afx

Cefoxitin (2-16) 4fx
Cefpodoxime (2-16} Az
Ceftiotur (0.25-4) 3x 1

Chloramphenicel (4-16) 4fx
Clindantycin (0.5-4} | /% 3 { ’
Doxycycline (2-8) X 1 |
Enrofloxacin (0.25-2) 1 1 2% 1
Erythromycin (0.5-4) | 4/x

Gentamicia (1-8) i l 3
imipenem {1-8) 4z ‘
Marhofloxacin (0.25-2) 4% I

Oxacillint 2% NaCl (0.25-4) l 4x

Penicillin (0.06-8} l 2 1 Iix !

Rifampin (1-2}) l 4x ]
_Ticarcillin (8-64) 1/x E 3
Amoxicillin/clavalanate acid 2:1 ratio (4/2-32/16) 3 l 1 1
Ticatcillin/clavuianic acid (8/2-64/2) 3fx i 1
‘Trimethoprim/sulfamethoxazele (0.5/9.5-2/38)

* The Bisgoardia genomospecios 1 strain values are marked with an x. The vertical lines indicate breakpoints. The vertical
line to the left (or if there is only one line} reprosents the hreakpoint between sensitive or intermediate resistance and
the one to the right represents the breskpoint between intermediate resistance and vesistant. The only exception is
Oxacilin+2% NaCl, where the vertical line represents the breakpoint between sensitive and resistance. The MIC was
defined as the lowest antibiotic concentration that resulted in no growth of the isolate. An isolate was considered
susceptible to an antibictic if the MIC of that antibiotic was less than the susceptibility breakpoint concentration
described by the Clinical and Laboratory Standards Institute (CSLI) or the European Comunitt,
Susceptibility Testing {cefovecin, cefoxitin, and doxycycline} for cach antimicrobial {CLSI, 20583%]!.111‘0[}62111 Committee
on Antimicrobial Susceptibility, 2011}, Specific clinical breakpoints were used when available.

on Anbimicrobial

pathogens in pinnipeds and can cause resistant to ampicillin and oxacillin+2%
localized and multicentric lesions. A more NaCl, and intermediately sensitive to
comprehensive study that includes alarger  clindamycin, doxycycline, enrofloxacin,
number of animals is warranted. Our penicillin, and trimethoprim/sulfamethox-
findings also provide further support for azole; all of which are commonly used
the host specificity and possible coevolu-  therapeutics in the clinic. The Bisgaardia
tion of Otariodibacter and Bisgaardia genomospecies 1 was resistant to oxacil-
among sea lions and seals, respectively. lin+2% NaCl and showed an intermediate

Results for antimicrobial susceptibility reaction to penicillin, which, again, is
testing are listed in Table 2. Although only  important because these compounds are
a few strains were tested for antimicrobial often used for treatment of infections. To
susceptibility, Otariodibacter oris were our knowledge, this is the first report on
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